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(57)Abstract: 

PROBLEM TO BE SOLVED: To resonally set the housing amount of inks 
having respective color densities in an ink cartridge by a method wherein 
the housing among of the ink, which has the highest density among the 
predetermined kinds of inks having high lightness, is made larger than the 
housing amount of the ink, which has the highest density among the 
predetermined kinds of various density inks. 

SOLUTION: The housing amounts vx1, vx2,... of (m) kinds or more of 
various density inks X1,...Xn and the housing amounts vy1... of (n) kinds or 

more of inks having high lightness satisfy several specified numerical lv<^v : x^ 
formulae and the housing amount of the ink, which has the highest density t# r '"~ ' v #fJ 

among the (n) kinds having high lightness is made larger than the housing 
amount of the ink, which has the highest density among the (n) kinds of 
various density inks. By setting the housing amounts of both the inks as 
mentioned above, the housing amounts of the inks in an ink cartridge are 
made resonable to the usages of inks as a printing equipment for recording 
a multi-gradational image. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the head in which the regurgitation is possible respectively for the ink of two or more kinds of shades in 
which concentration differs about two or more hues. It is the airline printer which can record the image of many 
gradation by distribution of the dot of the ink of two or more kinds of these shades, and is ink XI and X2 more than m 
kinds (m is the two or more natural numbers) of shades about said each hue... Xm, n kinds (n is the one or more natural 
numbers) of ink Yl with it, and ... Yn [ than the several m class of these ink ] [ less / the lightness per rate of record 
more nearly same than the ink XI, X2, ... Xm of m or more kinds of shades about this each hue is high, and ] The ink 
cartridge which held the part independently really or at least, It is based on the gradation signal this inputted as an input 
means to input the gradation signal of the image which should be printed. It has a dot formation decision means to opt 
for formation of the dot in the ink of m or more kinds of shades of each of said hue, and ink with said high lightness, 
and the capacity vxl and vx2 of the ink XI, X2, Xn of m or more kinds of said shades held in said ink cartridge - n 
or more kinds of ink Yl with high ... and said lightness, and ... the capacity vyl of Yn .. [Equation 1] 

Ivy i <Z v x k (tztlL s n<m) 
1=1 k=1 

An airline printer with more [ come out, are and ] capacity of the ink with the highest concentration of n kinds of ink 
with lightness higher than the capacity of the ink with the highest concentration of the ink of m kinds of shades also for 
a deer. 

[Claim 2] It has the head in which the regurgitation is possible respectively for the ink of two or more kinds of shades in 
which concentration differs about two or more hues. It is the airline printer which can record the image of many 
gradation by distribution of the dot of the ink of two or more kinds of these shades. Ink XI and X2 more than m kinds 
(m is the two or more natural numbers) of shades about said each hue ... Xm (the concentration of each ink shall become 
thin at this order), n kinds (n is the one or more natural numbers) of ink Yl with it, and ... Yn (the concentration of each 
ink becoming thin at this order) [ than the several m class of these ink ] [ less / the lightness per rate of record more 
nearly same than the ink XI, X2, ... Xm of m or more kinds of shades about this each hue is high, and ] The ink 
cartridge which held the part independently really or at least, It is based on the gradation signal this inputted as an input 
means to input the gradation signal of the image which should be printed. It has a dot formation decision means to opt 
for formation of the dot in the ink of m or more kinds of shades of each of said hue, and ink with said high lightness, 
and the capacity vxl and vx2 of the ink XI, X2, Xn of m or more kinds of said shades held in said ink cartridge — n 
or more kinds of ink Yl with high ... and said lightness, and ... the capacity vy 1 of Yn .. vxi<vyi (i is an integer below or 
more In) 

It comes out and is a certain airline printer. 

[Claim 3] It is an airline printer according to claim 2, and they are vyi<=1.5 and vxi. (i is an integer below or more In) 
It comes out and is a certain airline printer. 

[Claim 4] It has the head in which the regurgitation is possible respectively for the ink of two or more kinds of shades in 
which concentration differs about two or more hues. It is the airline printer which can record the image of many 
gradation by distribution of the dot of the ink of two or more kinds of these shades. Ink XI and X2 more than m kinds 
(m is the two or more natural numbers) of shades about said each hue ... Xm (the concentration of each ink shall become 
thin at this order), n kinds (n is the one or more natural numbers) of ink Yl with it, and ... Yn (the concentration of each 
ink becoming thin at this order) [ than the several m class of these ink ] [ less / the lightness per rate of record more 
nearly same than the ink XI , X2, ... Xm of m or more kinds of shades about this each hue is high, and ] The ink 
cartridge which held the part independently really or at least, It is based on the gradation signal this inputted as an input 
means to input the gradation signal of the image which should be printed. It has a dot formation decision means to opt 
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for formation of the dot in the ink of m or more kinds of shades of each of said hue, and ink with said high lightness, 
and the capacity vxl and vx2 of the ink XI, X2, Xn of m or more kinds of said shades held in said ink cartridge n 
or more kinds of ink Yl with high ... and said lightness, and ... the capacity vyl of Yn .. [Equation 2] 

Ivy KZvxk Cfct£U n <m) 
i=1 k=1 

vxi<vyi<vxi + vx i+T ( i It 1 »± n WTOSSE) 

It comes out and is a certain airline printer. 

[Claim 5] The airline printer according to claim 1 to 4 whose ink with said lightness higher than other ink is Hierro ink. 
[Claim 6] an airline printer according to claim 1 to 4 - it is - said ink cartridge — m or more kinds of shade ink - at 
least ~ a Magenta and cyanogen - two kinds and said n kinds or more of ink -- Hierro, Inc. - the airline printer 
contained one kind of ** just. 

[Claim 7] The airline printer with which it is an airline printer according to claim 1 to 4, and the amount of receipt of m 
kinds of said shade ink of said ink cartridge and the amount of receipt of n kinds of said ink were defined in 
consideration of the gamma characteristics of each color ink. 

[Claim 8] It has the head in which the regurgitation is possible respectively for the ink of two or more kinds of shades in 
which concentration differs about two or more hues. It is the ink cartridge used for the airline printer which can record 
the image of many gradation according to distribution of the dot of the ink of two or more kinds of these shades. Ink XI 
and X2 more than m kinds (m is the two or more natural numbers) of shades about said each hue ... Xm, n kinds (n is 
the one or more natural numbers) of ink Yl with it, and ... Yn [ than the several m class of these ink ] [ less / the 
lightness per rate of record more nearly same than the ink XI, X2, ... Xm of m or more kinds of shades about this each 
hue is high, and ] the capacity vxl and vx2 of the ink XI, X2, Xn of m or more kinds of said shades which held the 
part independently really or at least, and was this held n or more kinds of ink Yl with high ... and said lightness, 
and ... the capacity vyl of Yn [Equation 3] 

ivy KZvxk <fc£:U n<m) 

An ink cartridge with more [ come out, are and ] capacity of the ink with the highest concentration of n kinds of ink with 
lightness higher than the capacity of the ink with the highest concentration of the ink of m kinds of shades also for a 
deer. 

[Claim 9] It has the head in which the regurgitation is possible respectively for the ink of two or more kinds of shades in 
which concentration differs about two or more hues. It is the ink cartridge used for the airline printer which can record 
the image of many gradation according to distribution of the dot of the ink of two or more kinds of these shades. Ink XI 
and X2 more than m kinds (m is the two or more natural numbers) of shades about said each hue ... Xm (the 
concentration of each ink shall become thin at this order), n kinds (n is the one or more natural numbers) of ink Yl with 
it, and ... Yn (the concentration of each ink becoming thin at this order) [ than the several m class of these ink ] [ less / 
the lightness per rate of record more nearly same than the ink XI, X2, ... Xm of m or more kinds of shades about this 
each hue is high, and ] the capacity vxl and vx2 of the ink XI, X2, Xn of m or more kinds of said shades which held 
the part independently really or at least, and was this held - with ... n or more kinds of ink Yl with said high lightness, 
and ... the capacity vyl of Yn .. vxi<vyi (i is an integer below or more In) 
It comes out and is a certain ink cartridge. 

[Claim 10] It is an ink cartridge according to claim 9, and they are vyi<=l .5 and vxi. (i is an integer below or more In) 
It comes out and is a certain ink cartridge. 

[Claim 1 1] It has the head in which the regurgitation is possible respectively for the ink of two or more kinds of shades 
in which concentration differs about two or more hues. It is the ink cartridge used for the airline printer which can 
record the image of many gradation according to distribution of the dot of the ink of two or more kinds of these shades. 
Ink XI and X2 more than m kinds (m is the two or more natural numbers) of shades about said each hue ... Xm (the 
concentration of each ink shall become thin at this order), n kinds (n is the one or more natural numbers) of ink Yl with 
it, and ... Yn (the concentration of each ink becoming thin at this order) [ than the several m class of these ink ] [ less / 
the lightness per rate of record more nearly same than the ink XI , X2, ... Xm of m or more kinds of shades about this 
each hue is high, and ] the capacity vxl and vx2 of the ink XI, X2, Xn of m or more kinds of said shades which held 
the part independently really or at least, and was this held - n or more kinds of ink Yl with high ... and said lightness, 
and ... the capacity vyl of Yn [Equation 4] 
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Zvy I <I v x k (fc*!U n<m) 
i=1 k=1 

vxKvyKvxi + v x i+1 ( i (4 1 »± n KlTOfiS) 

It comes out and is a certain ink cartridge. 

[Claim 12] The ink cartridge according to claim 8 to 1 1 whose ink with said lightness higher than other ink is Hierro 
ink. 

[Claim 13] said m or more kinds of shade ink — at least - a Magenta and cyanogen - two kinds and said n kinds or 

more of ink - Hierro, Inc. - the ink cartridge according to claim 8 to 1 1 contained one kind of ** just. 

[Claim 14] The ink cartridge according to claim 8 to 1 1 as which the amount of receipt of m kinds of said shade ink and 

the amount of receipt of n kinds of said ink were determined in consideration of the gamma characteristics of each color 

ink. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with the head in which the regurgitation is possible respectively, and 
relates the ink of two or more kinds of shades in which concentration differs about two or more hues to the ink cartridge 
used for the airline printer which can record an image and this airline printer of many gradation according to distribution 
of the dot of the ink of two or more kinds of these shades. 
[0002] 

[Description of the Prior Art] In recent years, as an output unit of a computer, the color printer of the type which carries 
out the regurgitation of the ink of **** from a head spreads widely, and it is widely used for printing the image which 
the computer etc. processed with multicolor many gradation. Some approaches can be considered for it to form the 
image of many gradation when printing a multicolor image in the ink of three colors of cyanogen, a Magenta, and 
yellow (CMY). One is technique adopted by the conventional printer, and it sets constant the magnitude of the dot 
formed on a form in the ink which carries out the regurgitation at once, and expresses the gradation of the image printed 
with the consistency (frequency of occurrence per unit area) of a dot. Another approach adjusts the diameter of a dot 
formed on a form, and carries out adjustable [ of the concentration per unit area ]. Although the adjustable range of the 
consistency of a dot or the diameter of a dot which micro processing of the head which forms an ink particle progresses, 
and can be formed in per predetermined die length is improving recently every year, in the case of a printer, it stops at 
300dpi thru/or 720dpi extent with print density (resolution), and has stopped at dozens of microns with particle size, and 
the distance between the power of expression (on a film, called thousands dpi in resolution) of a film photo is still large. 
[0003] Especially, a dot will be formed sparsely (the so-called granulation) and this will be conspicuous in the field 
where image concentration is low, i.e., the field where the dot density printed is low. Then, the airline printer and the 
printing approach using shade ink are proposed for the purpose of the further improvement in printing grace. This tends 
to realize printing excellent in the gradation expression by preparing ink with concentration high about the same color, 
and low ink, and controlling the regurgitation of both ink. For example, the record approach which records the image of 
many gradation, and its equipment are indicated by JP,61-108254,A by controlling the number of the shade dots which 
are equipped with the head which forms the dot of two kinds of shades, and form it in a predetermined dot matrix 
according to the concentration information on the inputted image about the same color, and its lap. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the airline printer using conventional shade ink, it was not able 
to be said about the proper value of the capacity of ink with high concentration, and low ink that sufficient examination 
was made. Although correspondence of aiming at improvement in user-friendliness, and containing, packing and 
exchanging two or more kinds of ink for the same ink cartridge is taken recently in many cases, if the negatively 
accelerated phosphorescence of one of the ink is carried out, the whole ink cartridge must be exchanged by this method. 
Therefore, if the amount of the ink of each **** concentration held in the ink cartridge was not defined proper, 
producing big futility was also considered about ink other than the ink which carried out the negatively accelerated 
phosphorescence. 

[0005] This invention is made for the purpose of solving this problem, and aims at defining the capacity of the ink of 

each **** concentration in an ink cartridge proper. 

[0006] 

[The means for solving a technical problem, and its operation and effectiveness] The following configurations were 
used for the invention in this application in order to attain this purpose. First, the 1st airline printer of this invention is 
equipped with the head in which the regurgitation is possible respectively for the ink of two or more kinds of shades in 
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which concentration differs about two or more hues. It is the airline printer which can record the image of many 
gradation by distribution of the dot of the ink of two or more kinds of these shades, and is ink XI and X2 more than m 
kinds (m is the two or more natural numbers) of shades about said each hue... Xm, n kinds (n is the one or more natural 
numbers) of ink Yl with it, and ... Yn (the concentration of each ink becoming thin at this order) [ than the several m 
class of these ink ] [ less / the lightness per rate of record more nearly same than the ink XI, X2, ... Xm of m or more 
kinds of shades about this each hue is high, and ] The ink cartridge which held the part independently really or at least, 
It is based on the gradation signal this inputted as an input means to input the gradation signal of the image which 
should be printed. It has a dot formation decision means to opt for formation of the dot in the ink of m or more kinds of 
shades of each of said hue, and ink with said high lightness, and the capacity vxl and vx2 of the ink XI, X2, Xn of m 
or more kinds of said shades held in said ink cartridge — n or more kinds of ink Yl with high ... and said lightness, 
and ... the capacity vyl of Yn .. [0007] 
^Equation 5] 

Z v y i < X v x k (tztzLs n <m) 
1=1 k=1 



It comes out, and it is and, moreover, is making for there to be more lightness than the capacity of the ink with the 
highest concentration of the ink of m kinds of shades in the capacity of the ink with the highest concentration of n kinds 
of high ink into the summary. 

[0008] This airline printer has more capacity of the ink with the highest concentration of n kinds of ink with high 
lightness than the capacity of the ink with the highest concentration of the ink of m kinds of shades, when there is less 
total of the amount of ink about ink with the high lightness per same rate of record than the total amount of the ink of 
other hues and it measures the capacity of ink with the highest concentration among the ink of both hues. By setting up 
the capacity of both ink in this way, capacity of the ink in an ink cartridge can be made proper to the amount of the ink 
used as an airline printer which records the image of many gradation. 

[0009] Moreover, the 2nd airline printer of this invention is equipped with the head in which the regurgitation is 
possible respectively for the ink of two or more kinds of shades in which concentration differs about two or more hues. 
It is the airline printer which can record the image of many gradation by distribution of the dot of the ink of two or more 
kinds of these shades. Ink XI and X2 more than m kinds (m is the two or more natural numbers) of shades about said 
each hue ... Xm (the concentration of each ink shall become thin at this order), n kinds (n is the one or more natural 
numbers) of ink Yl with it, and ... Yn (the concentration of each ink becoming thin at this order) [ than the several m 
class of these ink ] [ less / the lightness per rate of record more nearly same than the ink XI, X2, ... Xm of m or more 
kinds of shades about this each hue is high, and ] The ink cartridge which held the part independently really or at least, 
It is based on the gradation signal this inputted as an input means to input the gradation signal of the image which 
should be printed. It has a dot formation decision means to opt for formation of the dot in the ink of m or more kinds of 
shades of each of said hue, and ink with said high lightness, and the capacity vxl and vx2 of the ink XI, X2, Xn of m 
or more kinds of said shades held in said ink cartridge - n or more kinds of ink Yl with high ... and said lightness, 
and ... the capacity vyl of Yn .. vxi<vyi (i is an integer below or more In) 
It comes out and a certain thing is made into the summary. 

[0010] This airline printer defines the relation between the capacity of the ink of each concentration, and the capacity of 
the ink of each concentration of n kinds of ink with high lightness about the ink of m kinds of shades as above- 
mentioned. If the ink used, for example is a Magenta, cyanogen, and three colors of Hierro, and is equipped with the ink 
of two kinds of shades about a Magenta and cyanogen and this relation is equipped with one kind of ink about Hierro, 
capacity of the ink of Hierro will be made [ more ] than a Magenta or the dark ink of cyanogen. By setting up the 
capacity of each ink in this way, the amount of the i-th ink used of n kinds of ink with lightness high among the amounts 
of ink of an ink cartridge is received. Capacity of the ink in an ink cartridge can be made proper to the amount of the ink 
used as an airline printer which excessive excess and deficiency do not arise in the i-th amount of ink of the ink of m 
kinds of shades, and records the image of many gradation. In addition, they are vyi<=1.5 and vxi further, (i is an integer 
below or more In) 

Then, excessive excess and deficiency do not arise to the amount of the i-th ink used of the ink of m kinds of shades in 
the i-th amount of ink of n kinds of ink with high lightness. 

[001 1] Moreover, the 3rd airline printer of this invention is equipped with the head in which the regurgitation is possible 
respectively for the ink of two or more kinds of shades in which concentration differs about two or more hues. It is the 
airline printer which can record the image of many gradation by distribution of the dot of the ink of two or more kinds 
of these shades. Ink XI and X2 more than m kinds (m is the two or more natural numbers) of shades about said each 
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hue ... Xm (the concentration of each ink shall become thin at this order), n kinds (n is the one or more natural numbers) 
of ink Yl with it, and ... Yn (the concentration of each ink becoming thin at this order) [ than the several m class of 
these ink ] [ less / the lightness per rate of record more nearly same than the ink XI , X2, ... Xm of m or more kinds of 
shades about this each hue is high, and ] The ink cartridge which held the part independently really or at least, It is based 
on the gradation signal this inputted as an input means to input the gradation signal of the image which should be 
printed. It has a dot formation decision means to opt for formation of the dot in the ink of m or more kinds of shades of 
each of said hue, and ink with said high lightness, and the capacity vxl and vx2 of the ink XI, X2, Xn of m or more 
kinds of said shades held in said ink cartridge — n or more kinds of ink Yl with high ... and said lightness, and ... the 
capacity vyl of Yn [0012] 
[Equation 

Zvy KZvxk (fc£U n<m) 
i=1 k=1 

vxi<vyi<vxi +vxi+1 ( i 141 &L±n&LTO)mm 

It comes out and a certain thing is made into the summary. 

[0013] If total of the amount of ink about ink with the high lightness per same rate of record measures the capacity of 
the ink of each concentration with this airline printer fewer than the total amount of the ink of other hues There is more 
capacity of one concentration of n kinds of ink with high lightness than the capacity of the ink of a side with the high 
concentration of the ink of m kinds of shades, and there is than the total which added the capacity of the ink of a side 
with concentration lower than it to the capacity of the ink. [ less ] Supposing the ink used, for example is a Magenta, 
cyanogen, and three colors of Hierro, is equipped with the ink of three kinds of shades about a Magenta and cyanogen 
and is equipped with two kinds of ink about Hierro, this relation As for all the capacity of the Hierro ink of two kinds of 
shades, the capacity of the ink of Hierro with high concentration fewer than the total amount of the ink of three kinds of 
shades about a Magenta or cyanogen It will consider as things fewer than the amount which added more [ and ] capacity 
of the ink of concentration lower one step than it than the ink with the highest concentration of a Magenta or cyanogen 
to the capacity of the ink. Moreover, more [ and ] capacity of the ink of Hierro with low concentration than the ink of 
the concentration of whenever [ middle ] will be made into things fewer than the amount which added the capacity of 
the ink of concentration lower one step than it among the ink of a Magenta or cyanogen at the capacity of the ink. By 
setting up the capacity of both ink in this way, capacity of the ink in an ink cartridge can be made proper to the amount 
of the ink used as an airline printer which excessive excess and deficiency do not arise in the amount of ink of an ink 
cartridge, and records the image of many gradation. 

[0014] In addition, it is also still more suitable to define the amount of receipt of m kinds of said shade ink of an ink 
cartridge and the amount of receipt of n kinds of said ink in consideration of the gamma characteristics of each color 
ink. The color concentration (as a result, lightness after record) of the ink of each concentration differs for every airline 
printer, and in order to obtain the printed matter of proper concentration, the amounts of each color ink differ for every 
airline printer by the need, gamma amendment is for doubling the difference in such a property, and can set up the 
amount of each color ink still more proper by carrying out final proofreading of this consideration. 
[0015] Moreover, the above-mentioned view is applicable also to an ink cartridge. Namely, the ink cartridge of the 1st 
** of this invention It has the head in which the regurgitation is possible respectively for the ink of two or more kinds of 
shades in which concentration differs about two or more hues. It is the ink cartridge used for the airline printer which 
can record the image of many gradation according to distribution of the dot of the ink of two or more kinds of these 
shades. Ink XI and X2 more than m kinds (m is the two or more natural numbers) of shades about said each hue ... Xm, 
n kinds (n is the one or more natural numbers) of ink Yl with it, and ... Yn [ than the several m class of these ink ] 
[ less / the lightness per rate of record more nearly same than the ink XI, X2, ... Xm of m or more kinds of shades about 
this each hue is high, and ] the capacity vxl and vx2 of the ink XI , X2, Xn of m or more kinds of said shades which 
held the part independently really or at least, and was this held - n or more kinds of ink Yl with high ... and said 
lightness, and ... the capacity vyl of Yn .. [0016] 
JEquation7] 

XvyKZvxk (fcf£U n <m) 

It comes out, and it is and, moreover, is making for there to be more lightness than the capacity of the ink with the 
highest concentration of the ink of m kinds of shades in the capacity of the ink with the highest concentration of n kinds 
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of high ink into the summary. 

[0017] At this ink cartridge, when there is less total of the amount of ink about ink with the high lightness per same rate 
of record than the total amount of the ink of other hues and it measures the capacity of ink with the highest 
concentration among the ink of both hues, there is more capacity of the ink with the highest concentration of n kinds of 
ink with high lightness than the capacity of the ink with the highest concentration of the ink of m kinds of shades. By 
setting up the capacity of both ink in this way, capacity of the ink in an ink cartridge can be made proper to the amount 
of the ink used consumed in the ink cartridge with which the airline printer which records the image of many gradation 
was equipped. 

[0018] Furthermore, the 2nd ink cartridge of this invention It has the head in which the regurgitation is possible 
respectively for the ink of two or more kinds of shades in which concentration differs about two or more hues. It is the 
ink cartridge used for the airline printer which can record the image of many gradation according to distribution of the 
dot of the ink of two or more kinds of these shades. Ink XI and X2 more than m kinds (m is the two or more natural 
numbers) of shades about said each hue ... Xm (the concentration of each ink shall become thin at this order), n kinds (n 
is the one or more natural numbers) of ink Yl with it, and ... Yn (the concentration of each ink becoming thin at this 
order) [ than the several m class of these ink ] [ less / the lightness per rate of record more nearly same than the ink XI , 
X2, ... Xm of m or more kinds of shades about this each hue is high, and ] the capacity vxl and vx2 of the ink XI , X2, 

Xn of m or more kinds of said shades which held the part independently really or at least, and was this held — with ... 
n or more kinds of ink Yl with said high lightness, and ... the capacity vy 1 of Yn .. vxi<vyi (i is an integer below or 
more In) 

It comes out and a certain thing is made into the summary. 

[0019] This ink cartridge defines the relation between the capacity of the ink of each concentration, and the capacity of 
the ink of each concentration of n kinds of ink with high lightness about the ink of m kinds of shades as above- 
mentioned. If the ink used, for example is a Magenta, cyanogen, and three colors of Hierro, and is equipped with the ink 
of two kinds of shades about a Magenta and cyanogen and this relation is equipped with one kind of ink about Hierro, 
capacity of the ink of Hierro will be made [ more ] than a Magenta or the dark ink of cyanogen. By setting up the 
capacity of each ink in this way, capacity of the ink in the ink cartridge used for the airline printer which excessive 
excess and deficiency do not arise in the i-th amount of ink of the ink of m kinds of shades, and records the image of 
many gradation can be made proper to the amount of the i-th ink used of n kinds of ink with lightness high among the 
amounts of ink of an ink cartridge. In addition, they are vyi<=l .5 and vxi further, (i is an integer below or more In) 
Then, excessive excess and deficiency do not arise to the amount of the i-th ink used of the ink of m kinds of shades in 
the i-th amount of ink of n kinds of ink with high lightness. 

[0020] Furthermore, the 3rd ink cartridge of this invention is equipped with the head in which the regurgitation is 
possible respectively for the ink of two or more kinds of shades in which concentration differs about two or more hues. 
It is the ink cartridge used for the airline printer which can record the image of many gradation according to distribution 
of the dot of the ink of two or more kinds of these shades. Ink XI and X2 more than m kinds (m is the two or more 
natural numbers) of shades about said each hue ... Xm (the concentration of each ink shall become thin at this order), n 
kinds (n is the one or more natural numbers) of ink Yl with it, and ... Yn (the concentration of each ink becoming thin at 
this order) [ than the several m class of these ink ] [ less / the lightness per rate of record more nearly same than the ink 
XI, X2, ... Xm of m or more kinds of shades about this each hue is high, and ] the capacity vxl and vx2 of the ink XI, 
X2, Xn of m or more kinds of said shades which held the part independently really or at least, and was this held - n 
or more kinds of ink Yl with high ... and said lightness, and ... the capacity vyl of Yn .. [0021] 
[Equation 

Ivy Klvxk (fc£U n<m) 
i=1 k=1 

vxi<vyi<vxi +vxi+1 ( i 141 Bl±n WT<7>BS) 

It comes out and a certain thing is made into the summary. 

[0022] If total of the amount of ink about ink with the high lightness per same rate of record measures the capacity of 
the ink of each concentration by this cartridge fewer than the total amount of the ink of other hues There is more 
capacity of one concentration of n kinds of ink with high lightness than the capacity of the ink of a side with the high 
concentration of the ink of m kinds of shades, and there is than the total which added the capacity of the ink of a side 
with concentration lower than it to the capacity of the ink. [ less ] Supposing the ink used, for example is a Magenta, 
cyanogen, and three colors of Hierro, is equipped with the ink of three kinds of shades about a Magenta and cyanogen 
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and is equipped with two kinds of ink about Hierro, this relation As for all the capacity of the Hierro ink of two kinds of 
shades, the capacity of the ink of Hierro with high concentration fewer than the total amount of the ink of three kinds of 
shades about a Magenta or cyanogen It will consider as things fewer than the amount which added more [ and ] capacity 
of the ink of concentration lower one step than it than the ink with the highest concentration of a Magenta or cyanogen 
to the capacity of the ink. Moreover, more [ and ] capacity of the ink of Hierro with low concentration than the ink of 
the concentration of whenever [ middle ] will be made into things fewer than the amount which added the capacity of 
the ink of concentration lower one step than it among the ink of a Magenta or cyanogen at the capacity of the ink. By 
setting up the capacity of both ink in this way, capacity of the ink in an ink cartridge can be made proper to the amount 
of the ink used as an ink cartridge with which the airline printer which excessive excess and deficiency do not arise in 
the amount of ink of an ink cartridge, and records the image of many gradation is equipped. 
[0023] In addition, it is also still more suitable to define the amount of receipt of m kinds of said shade ink of an ink 
cartridge and the amount of receipt of n kinds of said ink in consideration of the gamma characteristics of each color 
ink. The color concentration (as a result, lightness after record) of the ink of each concentration differs for every airline 
printer, and in order to obtain the printed matter of proper concentration, the amounts of each color ink differ for every 
airline printer by the need, gamma amendment is for doubling the difference in such a property, and can set up the 
amount of each color ink still more proper by carrying out final proofreading of this consideration. 
[0024] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on an example. 
Drawing 1 is the outline block diagram of the printer 20 which is one example of this invention. This printer 20 consists 
of the device in which Form P is conveyed by the paper feed motor 22, a device in which carriage 30 is made to 
reciprocate to the shaft orientations of a platen 26 by the carriage motor 24, a device that drives the print head 28 carried 
in carriage 30, and controls the regurgitation of ink, and dot formation, and a control circuit 40 which manages an 
exchange of a signal with these paper feed motors 22, the carriage motor 24, a print head 28, and a control panel 32 so 
that it may illustrate. 

[0025] The device in which Form P is conveyed is equipped with the gear train which transmits rotation of the paper 
feed motor 22 not only to the platen 26 but to the form conveyance roller which is not illustrated (illustration 
abbreviation). Moreover, the device in which carriage 30 is made to reciprocate consists of location detection sensor 39 
grades which detect the sliding shaft 34 which is constructed in parallel with the shaft of a platen 26, and holds carriage 
30 possible [ sliding ], the pulley 38 which stretches the endless driving belt 36 between the carriage motors 24, and the 
home position of carriage 30. 

[0026] Drawing 2 showed the configuration of this printer 20 centering on the control circuit 40. illustrating as - this 
— a control circuit — 40 - common knowledge - CPU — 41 — a program — etc. — having memorized — P-ROM - 43 — 
RAM - 44 - an alphabetic character - a dot matrix -- having memorized - a character generator - (-- CG --) - 45 — 
etc. a core - ** - carrying out — arithmetic - a logic operation circuit ~ ****** - constituting — having ~ **** -- in 
addition — It has the I/F specialized circuit 50 which carries out an interface with an external motor etc. to dedication, 
the head drive circuit 52 which is connected to this I/F specialized circuit 50, and drives a head 28, and the motorised 
circuit 54 which similarly drives the paper feed motor 22 and the carriage motor 24. Moreover, the parallel interface 
circuit is built in, it connects with a computer through a connector 56, and the I/F specialized circuit 50 can receive the 
signal for printing which a computer outputs. About the output of the picture signal from a computer, it mentions later. 
[0027] Next, it is carried in carriage 30 with the concrete configuration of carriage 30, and the structure of an ink 
cartridge 70 and the regurgitation principle of the ink by the print head 28 further performed in response to supply of ink 
from this ink cartridge 70 are explained. Drawing 3 is the perspective view showing the configuration of carriage 30. 
Moreover, drawing 4 is the top view showing the nozzle part which carries out the regurgitation of each color ink in the 
print head 28 arranged by the lower part of carriage 30. As shown in drawin g 3 , carriage 30 is carrying out the 
abbreviation configuration for L characters, and is equipped with the dashboard 31 divided loading of the cartridge for 
black ink and the cartridge 70 (refer to drawing 5 ) for color ink which are not illustrated is possible, and possible 
[ wearing of both cartridges ]. A total of six heads 61 for ink regurgitation thru/or 66 are formed in the print head 28 of 
the lower part of carriage 30, and the introductory tubing 71 which leads the ink from an ink tank to each of this head 
for colors thru/or 76 are set up by the pars basilaris ossis occipitalis of carriage 30. If carriage 30 is equipped with the 
cartridge for black ink, and the cartridge 70 for color ink from the upper part, the introductory tubing 71 thru/or 76 will 
be inserted in the connection hole prepared in each cartridge. 

[0028] The internal structure of the ink cartridge 70 for color ink is explained. Drawing 6 is the decomposition 
perspective view showing the structure of an ink cartridge 70. In this ink cartridge 70, five sorts of ink is held as a whole 
two sorts of shades about the ink of a Magenta and cyanogen. An ink cartridge 70 so that all possible ink can be held in 
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the volume which lost the surface overhang part and was restricted, using polypropylene as a material The whole is 
formed in the shape of a rectangular parallelepiped, and partition formation of the ink hold room 102a which holds ink 
hold room 102 b-e which holds each ink of the Magenta of two sorts of shades and cyanogen, and the ink of Hierro 
where width of face is wider than these in the interior is carried out through the septum 103, respectively. 
[0029] The paries lateralis orbitae 104 of this ink cartridge 70 is formed more thickly than a septum 103, and bulges the 
method of outside further in the shape of a headband, and forms the opening edge 105 of upper limit thickly. By this 
opening edge 105, the ink cartridge 70 has acquired sufficient rigidity. The rib 106 which served as positioning to 
carriage 30 and the ** form of self projects in the comer of the paries lateralis orbitae 104 in one, and is formed in it. 
[0030] Ink feed hopper 1 10 a-e of the shape of a cylinder combined mutually is projected and formed in each base 108 
of these ink hold room 102 a-e. The configuration of ink feed hopper 1 10 a-e was shown in drawing 7 and drawing 8 
which are the sectional view of an ink cartridge 70 in detail. These ink feed hopper 1 10 a-e is enclosed with the common 
frame 1 12 of stick-shape in the periphery, and is made into the structure which combined each with the frame 112 with 
the rib 1 1 1 further. 

[0031] Moreover, the both ends of this frame 1 12 are the insides [ paries lateralis orbitae / 104 ], and are projected and 
formed rather than the ink feed hoppers 1 10a and 1 lOe of both ends. Therefore, the end face of a frame 1 12 has 
sufficient area, and without those both ends protruding the tape 1 15 for seals which seals this ink feed hopper 1 10 a-e at 
the time of storage from the paries lateralis orbitae 104, it can stick it so that all ink feed hopper 1 10 a-e may be closed 
to coincidence. In addition, in case a tape 1 15 is stuck, after making internal air once flow into the air roll off 1 14 
formed inside the frame 1 12, it considers as the structure which can do ****** missed from the notching 113 prepared 
in the upper limb of a frame 1 12. Therefore, a tape 115 can be certainly stuck on the end face of a frame 112. 
[0032] Moreover, such ink feed hopper 1 10a thru/or 1 lOe Although it will incline inside when it is projected and formed 
in a base 108 with fixed spacing and ink feed hopper 1 10a corresponding to ink hold room 102a of Hierro where width 
of face is wide is seen from ink hold room 102a for this reason, as shown in drawing 7 By this, the introductory tubing 
72 by the side of the print head 28 which protrudes on carriage 30 thru/or 76 can be doubled with spacing of ink feed 
hopper 1 10a thru/or 1 lOe, and can be prepared at equal intervals. 

[0033] Seal rubber 16 is inserted in, and when carriage 30 is equipped with an ink cartridge 70, the introductory tubing 
72 thru/or 76, ink feed hopper 1 10a, or 1 lOe is combined with each ink feed hopper 1 10a thru/or 1 lOe without a 
clearance. 

[0034] On the other hand, the engagement crevice 1 17 is formed in the base 108 of this ink cartridge 70 along with the 
list of each ink feed hopper 1 10a thru/or 1 lOe. While preventing incorrect wearing to an ink cartridge 70 by making it 
engage with **** 101 of a lifter which established this engagement crevice 1 17 in carriage 30, by forming this 
engagement crevice 1 17, the step 118 was formed in the method of the inside of an ink cartridge 70, and the following 
operation effectiveness has been acquired. That is, the ink which exists in a part lower than the exhaust port which is in 
the interior of an ink cartridge 70, and ink leaves outside cannot be completely discharged, even if it uses the capillarity 
by form 1 19. Therefore, the amount of the useless ink in which the form 119 which is in the ink cartridge 70 interior and 
adsorbs ink is not existed and used for this part is reduced by forming a step 118. Moreover, since the space for reduced 
pressure is needed in case the ink cartridge 70 whole is put into an aluminum pack and a reduced pressure pack is 
carried out, this space has also been secured by the step 118. 

[0035] The lid 120 which closes opening of an ink cartridge 70 can fit into the upper part of an ink cartridge 70. As 
shown in dra wing 6 thru/or drawing 8 , the longitudinal rib 121 of two trains which press the form 119 held in ink hold 
room 102a thru/or 102e is projected and formed in the inside of this lid 120 with the die length which is extent which 
predetermined spacing can be prepared [ extent ] in every each ink hold room 102a thru/or 102e, and can slide it on a lid 
120 slightly to a longitudinal direction. These longitudinal ribs 121 are formed more highly than the part of others 
[ part / of ink feed hopper 110 approach ]. Therefore, if a lid 120 is inserted in the body of an ink cartridge 70, a 
longitudinal rib 121 will compress more strongly than other parts the form 1 19 of the part by the side of an ink feed 
hopper, and will reduce the hole of the form 19 by the side of an ink feed hopper. Consequently, in an ink feed hopper 
side, capillarity works strongly from other parts and the ink absorbed by homogeneity in form 1 19 is brought together in 
the ink feed hopper 1 10 neighborhood with reduction in ink. 

[0036] Next, the device in which ink is breathed out is explained briefly. If carriage 30 is equipped with the cartridge 70 
for ink as shown in drawing 9 , the ink absorbed by the form 1 19 in the cartridge 70 for ink using capillarity will be 
sucked out through the introductory tubing 71 thru/or 76, and will be led to each color head 61 of the print head 28 
prepared in the carriage 30 lower part thru/or 66. In addition, although actuation which attracts ink to each color head 61 
thru/or 66 with the pump of dedication is performed when equipped with an ink cartridge for the first time, in this 
example, illustration and explanation are omitted for a print head 28 about the configuration of a wrap cap etc. at the 
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time of the pump for suction, and suction. 

[0037] As shown in drawing 4 and drawing 9 , 32 nozzles n are formed in each color head 61 thru/or 66 for every color, 
and piezo-electric element PE which is one of the electrostriction components and was excellent in responsibility for 
every nozzle is arranged. Drawing 10 showed the structure of piezo-electric element PE and Nozzle n to the detail. 
Piezo-electric element PE is installed in the location adjacent to the ink path 80 to which ink is led to Nozzle n so that it 
may illustrate. The crystal structures of piezo-electric element PE are distortion and the component which changes 
electric-mechanical energy into a high speed extremely by impression of an electrical potential difference as everyone 
knows. Piezo-electric element PE elongates only the impression time amount of an electrical potential difference, and 
makes one side attachment wall of the ink path 80 deform in this example, by impressing the electrical potential 
difference of predetermined time width of face to inter-electrode [ which was prepared in the both ends of piezo-electric 
element PE ], as shown in the drawing 10 lower berth. Consequently, it contracts according to elongation of piezo- 
electric element PE, and the ink equivalent to a part for this contraction serves as Particle Ip, and the volume of the ink 
path 80 is breathed out by the high speed from the tip of Nozzle n. Printing will be performed when this ink particle Ip 
sinks into the form P with which the platen 26 was equipped. 

[0038] Each color head 61 in a print head 28 thru/or the array of 66 are divided and arranged in 3 sets by making two 
heads into a lot, as shown in drawing 4 on the relation which arranges piezo-electric element PE mentioned above. The 
head 61 for black ink is arranged in the edge of the side close to the cartridge for black ink, and the next door is the ink 
head 62 for cyanogen. Moreover, the head 63 for ink (it is hereafter called light cyanogen ink) with concentration lower 
than the cyanogen ink supplied to the ink head 62 for cyanogen and the ink head 64 for Magentas adjoin this group. 
Furthermore, the head 65 for ink (it is hereafter called light Magenta ink) with concentration lower than usual Magenta 
ink and the head 66 for Hierro are arranged at the next group. About a presentation and concentration of each ink, it 
mentions later. 

[0039] The printer 20 of this example which has the hardware configuration explained above rotating the roller of platen 
26 and others by the paper feed motor 22, and conveying Form P, it makes carriage 30 reciprocate by the carriage motor 
24, drives each color head 61 of a print head 28 thru/or piezo-electric element PE of 66 to coincidence, performs the 
regurgitation of each color ink, and forms a multicolor image on Form P. In addition, a printer 20 forms a multicolor 
image based on the signal received from image formation equipments, such as a computer 90, through the connector 56, 
as shown in drawing 1 1 . In this example, the application program which is operating in the computer 90 interior shows 
the image to CRT display 93 through a video driver 91, processing an image. If this application program 95 publishes a 
printing instruction, the printer driver 96 of a computer 90 will change image information into reception from an 
application program, and will have changed this into the signal which can print a printer 20. In the example shown in 
drawing 1 1 , inside a printer driver 96 As opposed to the rasterizer 97 which changes into the color information on a dot 
unit the image information which the application program 95 is treating, and the image information (gradation data) 
changed into the color information on a dot unit By the existence of the ink in a dot unit from the color correction 
module 98 which performs color correction according to the property of coloring of an image output unit (here printer 
20), and the image information after color correction was carried out It has the halftone module 99 which generates the 
so-called image information of the halftone expressing the concentration in a certain area. Since actuation of each of 
these modules is a well-known thing, explanation is omitted in principle and is later mentioned about the contents of the 
halftone module 99. 

[0040] As explained above, the printer 20 of this example equips the print head 28 with the heads 63 and 65 for light 
cyanogen ink and light Magenta ink in addition to the ink of four so-called colors of CMYK. These ink makes low color 
concentration of usual cyanogen ink and Magenta ink, as the component is shown in drawing 12 . Usually so that it may 
illustrate the cyanogen ink (shown in [ CI ] drawing 12 ) of concentration As opposed to using 3.6 percent by weights, a 
30 percent by weight diethylene glycol, and SAFI Norian 465 as 1 percent by weight and 65.4 percent by weight water 
for the direct blue 99 which is a color Direct blue 99 which are light cyanogen ink (shown in [ C2 ] drawing 12 ) and a 
color is made into 0.9 percent by weights which are 1/4 of cyanogen ink CI, for viscosity control, a diethylene glycol is 
changed into 35 percent by weights, and water is changed into 63.1 percent by weights. Moreover, light Magenta ink 
(shown in [ M2 ] drawing 12 ) usually changes the acid red which is a color into 0.7 percent by weights, the 25 percent 
by weight diethylene glycol, and 74 percent by weight water which are 1/4 of Magenta ink Ml to the Magenta ink 
(shown in [ Ml ] drawin g 12 ) of concentration using 2.8 percent by weights, a 20 percent by weight diethylene glycol, 
and SAFI Norian 465 as 1 percent by weight and 79 percent by weight water for the acid red 289 which is a color. 
[0041] In addition, as shown in drawing 12 , let Hierro ink Y and black ink K be 1.8 percentage by weight and 4.8 
percentage by weight, respectively, using the die REKUTOI eroticism 86 and the hood black 2 as a color. Viscosity is 
adjusted for any ink to about 3 [mPa-s] extent. In this example, since surface tension besides the viscosity of each color 
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ink is also adjusted identically, it does not depend on the ink which forms a dot, but control of piezo-electric element PE 
for every color head can be made the same. 

[0042] As the capacity of each color ink in an ink cartridge 70 was shown in drawing 12 , in the capacity vy of Hierro 
ink, the capacity vml of 28g and Magenta ink, the capacity vm2 of light Magenta ink, the capacity vcl of cyanogen ink, 
and the capacity vc2 of light cyanogen ink vc2 are 20g respectively by the effective value. This capacity has the 
following relation. 

vy<vcHvc2 the same — vy<vml+vm2 — again — between the capacity of these ink vcKvy and — Relation called 
vmKvy is realized. Furthermore, between the capacity of these ink, they are vy<=1.5 and vcl. It reaches. Relation 
called vy<=1.5 and vml is realized. 

[0043] What measured the lightness of each of these color ink contained by the ink cartridge 70 was shown in drawing 
13 . The axis of abscissa of drawing 13 is a rate of record to the record resolution of a printer, and shows the rate which 
recorded the dot on the white form P by the ink particle Ip breathed out from Nozzle n. That is, the condition that the 
whole surface of Form P was covered with the ink particle Ip is shown in the rate 100 of record. In this example, to 
cyanogen ink CI, the concentration of a color makes light cyanogen ink C2 abbreviation 1/4 by percentage by weight, 
and, as for the lightness of both the ink at this time, lightness in case the rate of record of light cyanogen ink C2 is 100% 
is [ the rate of record of cyanogen ink CI ] equal to the lightness in the case of being about 35%. This relation is the 
same also in Magenta ink Ml and light Magenta ink M2. Although the rate of the rate of record that the ink in which 
concentration differs serves as the same lightness is defined from the point of the beauty of the color mixture at the time 
of being intermingled and printing both ink, it is desirable practically to adjust to 20 thru/or 50% of range. If this 
relation is expressed at a rate of the percentage by weight of the color in both ink, it is almost equivalent to the latter 
adjusting the relation of the percentage by weight of the color in ink with low concentration (light cyanogen ink C2 and 
light Magenta ink M2) to the percentage by weight of the color in ink with high concentration (cyanogen ink CI and 
Magenta ink Ml) to about 1 of the former/5 thru/or about 1/3. 

[0044] Next, along with the processing in the halftone module 99 of a printer driver 96, the situation of printing using 
the shade ink in the printer 20 of this example is explained. Drawing 14 is a flow chart which shows the outline of 
processing of the halftone module 99. If processing of printing is started so that it may illustrate, each pixel will be 
scanned in order by making the upper left corner of one image into a zero, and the gradation data [ finishing / the color 
correction of one pixel ] DS (8 bits each of CMYK) will be first inputted into the order which met in the scanning 
direction of carriage 30 from the color correction module 98 (step SI 00). 

[0045] In addition, although explained below as that to which printing is performed only in cyanogen ink, multicolor 
printing will be performed in fact and a dark dot and a light dot are formed about a Magenta in Magenta ink Ml and 
light Magenta ink M2 with low concentration with high concentration. Moreover, about Hierro, a dot will be formed in 
Hierro ink Y, and a dot will be formed in black ink K about black. Moreover, when the dot in the ink of a different color 
in a predetermined field is formed, control required in order to make repeatability of the color by color mixture good, 
for example, the control which shall not print a different dot of a color in a homotopic part, is performed. 
[0046] Next, based on the inputted gradation data DS, processing which determines turning on and off of a dark dot is 
performed (step SI 20). The detail of the processing which determines turning on and off of this dark dot was shown in 
the dark dot formation decision manipulation routine of dr awing 15 . In this manipulation routine, processing which 
generates the dark level data Dth with reference to the table of drawing 16 based on the gradation data DS is performed 
first (step SI 22). Drawin g 16 shows the table which sets up into how much the rate of record of light ink and dark ink is 
made to the gradation data of the original image. Since gradation data are taking and carrying out the thing of the value 
to 0-255 about each color (each color of 8 bits), they express the magnitude of gradation data like 16 / 256 grades 
below. The table of drawing 16 shows the property in case input data and a printing result are completely ones to one, 
and the proportionality with both perfect relation does not become by the actual printer according to the dot gain (by the 
particle size of ink, blot, etc., a printing result should become deeper than input data) of ink. gamma amendment amends 
the property of this I/O. gamma amendment data of the printer 20 used by this example are shown in drawin g 17 . The 
relation between the input data at the time of taking into consideration gamma amendment shown in dr aw ing 17 and the 
rate of dot record was shown in drawing 18 . Drawing 18 shows the rate of the dark ink in the printed matter actually 
obtained, and light ink. 

[0047] In addition, in this example, when turning on and off of a light dot is determined by the error diffusion method 
and a certain gradation data are given after opting for turning on and off of a dark dot previously with a dither method so 
that it may mention later, turning on and off of the dot in the dark ink or light ink of a pixel which gives the rate of 
record of dark ink and the rate of record of light ink, and pays its attention to a meaning is not defined. By this example, 
if this relation is explained briefly, as shown in drawing 14 , turning on and off of a dark dot will be first judged using 
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this table (step SI 20), and turning on and off of a light dot will be judged with reference to that result (step SI 40). 
Therefore, the rate of record of a light dot depends on the following reason [ being in agreement with the table (table 
finally shown in drawing 18 ) shown in drawing 16 ]. 

[0048] The number of the dark dot formed there and light dots can express the concentration of the image per unit area. 
In order to ask for the required rate of record finally, according to drawing 18 , it explains below. First, the input data for 
calculating turning on and off of dark dot data, then multiplying this input data by the predetermined multiplier based on 
input data DS, and calculating error diffusion about a light dot is created. Then, although error diffusion is calculated 
based on this data, let the light dot evaluation value in this case be the fixed value 128. In order to calculate error 
diffusion about a light dot, it asks for input data, but it adjusts proper so that the rate of record of a dark dot and a light 
dot which showed the multiplier in this case to drawing 18 may be realized. 

[0049] Based on the inputted gradation data DS, the dark level data Dth corresponding to the rate of record of the dark 
ink defined beforehand are obtained by referring to the table of dr awin g 18 ( drawing 18 right-hand side axis of 
ordinate). For example, when the inputted gradation data of cyanogen print 50/256 of solid fields, the rate of record of 
the cyanogen ink CI which is dark ink is 0%, and dark level data also serve as a value 0. When gradation data print 
192/256 of solid fields, the rate of record of the cyanogen ink CI which is dark ink is 6%, and the dark level data Dth 
serve as a value 15. Furthermore, when gradation data print 242/256 of solid fields, the rate of record of cyanogen ink 
CI is 75%, and dark level data serve as a value 191 . If turning on and off of a light dot is judged by the technique later 
mentioned in these cases, the rate of record of the light cyanogen ink C2 which is light ink will become 6%, 58%, and 
0%, respectively. 

[0050] Next, it judges whether the dark level data Dth obtained in this way are larger than a threshold Drefl (step SI 24). 
This threshold Drefl is a decision value of whether to form the dot in dark ink in the pixel to which its attention was 
paid, and can also be simply fixed about [ of the maximum of the dark level data Dth ] to 1/2. In this example, the 
threshold matrix of a distributed dither was adopted as the setup of this threshold, especially, about 64x64 global matrix 
(blue noise matrix) was used, and the systematic dither method was applied. Therefore, the threshold Drefl which 
defines turning on and off of a dark dot turns into a different value for every pixel to which its attention is paid. The 
view of the threshold in a systematic dither method is shown in drawing 19 . At drawing 19 , although magnitude of a 
matrix was carried out [ 4x4 ] on account of illustration, in the example, the threshold is decided that there is no bias in 
the appearance of a threshold (0-255) very much about which field of 16x16 of the interior using the matrix of the 
magnitude of 64x64. If such a global matrix is used, generating of a false profile etc. will be controlled. A distributed 
dither has the high spatial frequency of the dot determined by the threshold matrix, and says the type which a dot 
generates scatteringly in a field. Specifically, the threshold matrix of a Beyer mold etc. is known. If a distributed process 
input output equipment dither is adopted, since generating of a dark dot will be performed scatteringly, distribution of a 
shade dot does not incline but image quality improves. In addition, in order to determine turning on and off of a dark 
dot, even if it adopts a pixel apportion design, other technique, for example, concentration pattern method, etc., it does 
not interfere. 

[005 1 ] When the dark dot data Dth are larger than a threshold Drefl , it is judged as what turns ON the dark dot of the 
pixel, and processing which calculates the result value RV further is performed (step SI 26). The result value RV is a 
value (dark dot evaluation value) equivalent to the concentration of the pixel, and when a dark dot judges that the dot in 
ink with high concentration is formed in ON, i.e., the pixel, the value (for example, value 255) to which the 
concentration of the pixel corresponded is set up. Although a fixed value is sufficient as a value RV as a result, you may 
set up as a function of the dark level data Dth. 

[0052] On the other hand, when the dark level data Dth are one or less threshold Dref, it judges that a dark dot is not 
turned off namely, formed, and processing which assigns a value 0 to the result value RV further is performed (step 
SI 28). Since the white ground of a form remains, the part in which the dot in ink with high concentration is not formed 
makes a value RV a value 0 a result. 

[0053] In this way, turning on and off of a dark dot is determined, and after performing processing ( drawing 14 step 
SI 20) which calculates the result value RV, processing which asks for the amendment data DC which added diffusion 
error **Du from a pixel [ finishing / nearby processing ] to the gradation data DS of the pixel which pays its attention to 
a degree is performed (step SI 25). This is for processing error diffusion using a light dot. Since predetermined weight is 
beforehand attached to the surrounding pixel of the pixel and the error of the shade produced about the pixel [ finishing / 
processing ] is beforehand distributed when printing by error diffusion, you read a part for the corresponding error and 
make it reflected in the pixel which is going to print this from now on. It illustrated to drawing 20 by what weighting 
this error would be distributed to which surrounding pixel to the pixel PP to which its attention is paid. To the pixel PP 
to which its attention is paid, to several pixels and several pixels which the conveyance direction backside of Form P 
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adjoins, a concentration error attaches predetermined weight (1/4, 1/8, 1/16), and is distributed in the scanning direction 
of carriage 30. 

[0054] When it judges whether the dark dot was set to ON (dot formation in cyanogen ink CI) (step S130) and the dark 
dot is not formed after asking for the amendment data DC, processing which determines turning on and off of a dot with 
low concentration, i.e., the dot in light cyanogen ink C2, (it is hereafter called a light dot) is performed (step SI 40). 
Therefore, the processing which determines turning on and off of a light dot is explained to the light dot formation 
decision manipulation routine shown in drawing 21 . By processing which determines turning on and off of a light dot, 
in the example, formation of the dot in light cyanogen ink C2 applies an error diffusion method, and judges whether the 
gradation data DC amended by the view of error diffusion are larger than the threshold Dref2 for light dots (step SI 44). 
Although this threshold Dref2 is a decision value of whether to form the dot in light ink with low concentration in the 
pixel to which its attention was paid and could also be simply made into the fixed value, it was set up by this example as 
a value by which adjustable is carried out according to the data [ finishing / amendment ] DC. A threshold Dref2 and 
relation with the amendment data DC are shown in drawing 22 . Delay of the dot formation the minimum of gradation 
or near the upper limit, the turbulence of dot formation (the so-called tailing) produced in the fixed range in a scanning 
direction when the gradation of a field changes suddenly can be controlled by setting up a threshold Dref2 as a function 
of the amendment data DC which are the object of decision so that it may illustrate. 

[0055] If the amendment data DC are larger than a threshold Dref2, it will judge that a light dot is turned on and the 
result value RV (light dot evaluation value) will be calculated (step SI 46). Although the result value RV made the value 
122 the reference value in this example and considered as the value amended with the amendment data DC, considering 
as a fixed value is also possible. On the other hand, when the amendment data DC are judged to be two or less threshold 
Dref, it judges that a light dot is turned OFF and processing which includes a value 0 in the result value RV is 
performed (step S148). As a result of mentioning above, various approaches can be considered as the technique of the 
decision of a value RV. For example, about a dark dot, it can determine based on the dark level data Dth, and can 
determine based on input data DS about a light dot. 

[0056] In this way, after performing the operation of a value RV a result with turning on and off of a light dot ( drawing 
14 , step SI 40), error count is performed next (step SI 50). It asks for error count by subtracting a value RV from the 
amendment data DC a result, a shade the case where neither of the dots is formed — a result — a value RV — a value 0 
— setting up — having — since — Error ERR — correction value DC — including — having . That is, since the 

concentration which should be realized in the pixel was not obtained at all, the concentration is calculated as an error. 
On the other hand, since the value RV is assigned as a result of corresponding to each dot when a dark dot or a light dot 
is formed, difference with the data DC which became the origin of decision serves as Error ERR. 
[0057] Next, error diffusion is processed (step SI 60). Predetermined weight (refer to drawing 20 ) is attached to the 
circumference pixel of the pixel to which its attention is paid to the error acquired at step SI 50, and this error is 
diffused. It moves to the following pixel after the above processing, and the processing not more than step SI 00 
mentioned above is repeated. 

[0058] In this way, although record by the light dot and the dark dot will be performed, drawing 23 showed this 
situation typically about cyanogen ink CI and light cyanogen ink C2. In the field (at an example, gradation data are the 
field of 0 / 256 - 175/256) where the inputted gradation data are low, the rate of the light dot which exists in a 
predetermined field increases and goes as are shown in drawing 23 (a) and (b), and only the dot in light cyanogen ink 
C2 is formed and gradation data become high. 

[0059] In the field (an example 175/256 or more fields) in which gradation data exceed a predetermined value, as shown 
in drawing 23 (c), the rate of a light dot increases, and record of a dark dot is also started, and it increases gradually. 
Furthermore, in the field (an example 192/256 or more fields) where gradation data are expensive, as shown in drawing 
23 (d) and (e), a dark dot increases, and the rate of a light dot decreases and goes. 

[0060] If gradation data serve as a still higher field (an example 242/256 or more fields), only a dark dot will be formed, 
as formation of a light dot is no longer performed and it is shown in drawing 23 (f) and (g). If gradation data serve as 
max, as shown in dra w in g 23 (h), the rate of record by the dark dot becomes 100%, and the whole surface of Form P 
will be printed in ink with high concentration (cyanogen ink CI). 

[0061] According to this example explained above, it determines about whether the dot in ink with high concentration is 
formed previously, and the result value RV is determined according to turning on and off of a dark dot. Then, only when 
it judges that a dark dot is not formed, it determines whether form the dot in ink with low concentration, and the result 
value RV is determined according to turning on and off of a light dot. And decision about a dark dot is performed with a 
systematic dither method, and the decision about a light dot is based on the error diffusion method. Consequently, the 
concentration of the image printed is adjusted so that an error may become the minimum by turning on and off of a light 
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dot. Moreover, since decision about a dark dot is performed previously, it is easy by setting up appropriately the relation 
of the input data and the dark level data Dth in the table of drawing 16 to set up so that distribution of a dark dot may 
not have sense of incongruity in appearance and may turn into distribution excellent in the gradation expression. 
[0062] And about the capacity vy of the Hierro ink which has only one kind of ink at this example to the capacity vcl, 
vc2, vml, and vm2 of the cyanogen in an ink cartridge 70, and the shade ink of a Magenta, as shown in draw ing 12 , it 
is vcl<vy<vcl+vc2. To this appearance It is referred to as vml<vy<vml+vm2. Consequently, if the graph actually 
distinguished with natural drawing or monochrome is printed, it will not be said that the balance of the specification of 
the ink of each **** concentration is good, one kind of ink carries out a negatively accelerated phosphorescence early 
extremely, exchange of the ink cartridge 70 whole is needed, and other ink is made useless. 
[0063] Furthermore, in the capacity of the ink of three colors in this ink cartridge 70, they are vy<=l .5 and vcl . It 
reaches. Relation called vy<=1.5 and vml is realized. As a result of specifying the capacity of ink in this way, when 
various images were printed focusing on natural drawing, one of ink [ one kind of] carries out a negatively accelerated 
phosphorescence superfluously, and it was not said useless that other ink becomes. 

[0064] This can be considered as follows from drawing 18 . Since drawing 18 shows the relation of the rate of record 
which actually records the dot of each **** concentration to input data, the amount of the ink which will be consumed 
to the image which it is going to print if it assumes that it is about equal between 0 thru/or 255 on the average supports 
what concentration distribution of the image which it is going to print integrated with the graph of drawing 18 . In the 
case of the printer 20 of an example, although the rate of dot record of each ink after gamma amendment is low pressed 
down by the whole to the input data, the Hierro ink Y of consume [ so much more than Magenta ink CI ] which is ink 
with the anyway highest lightness is clear (vcl<vy). Next, the relation between the total amount of each amount of color 
ink of the cyanogen which has shade ink, or a Magenta, and the amount of Hierro ink is considered. Magenta ink or 
cyanogen ink just makes Hierro ink Y and its capacity equal, if only ink with higher concentration is carried and used. 
However, a Magenta and cyanogen are using light Magenta ink M2 and light cyanogen ink C2 in the field where input 
data is low, and use of Magenta ink Ml and cyanogen ink CI is substituted for or reduced. When printing using the ink 
of thin concentration, the amount of ink used in order to obtain the same concentration increases. Consequently, total 
amount vml+vm2 of Magenta ink increases more than the total amount vy of Hierro ink Y (vy<vml+vm2 and 
vy<vcl+vc2). 

[0065] 28g, the Magenta of a shade, and the capacity of cyanogen ink are 20g, respectively, and the capacity of Hierro 
ink is actually filling above relation vmKvy, vcl<vyvy<vml+vm2, vy<vcl+vc2vy<=1.5 and vml, and vy<=1.5 and 
vcl with this example. Thus, by defining the amount of the Magenta ink of a shade, and the cyanogen ink of a shade to 
the highest Hierro ink of lightness, the capacity of each ink in an ink cartridge 70 can be set up proper, and useless 
generating can be controlled. 

[0066] Although two kinds of ink in which concentration differs from cyanogen only about a Magenta was prepared in 
this example, when concentration of these ink is made into three or more kinds, using combining the ink in which 
concentration differs also about Hierro does not interfere, either. For example, drawing 24 is an explanatory view which 
illustrates the capacity of each ink at the time of using the ink (the above-mentioned shade Magenta ink Ml and M2 and 
still thinner Magenta ink M3, the above-mentioned shade cyanogen ink CI and C2, and still thinner cyanogen ink C3) of 
three kinds of shades about a Magenta and cyanogen, using the ink (usual Hierro ink Yl and Rheydt Hierro ink Y2 with 
concentration thinner than this) of two kinds of shades about Hierro ink. So that it may illustrate the relation of the 
capacity of these ink vy 1 + vy2< vm 1 + vm2+ vm3 vy 1 +vy2<vc 1 +vc2+vc3 vml<vyl — < vml+vm2 and -- vcl<vyl < 
- vcl+vc2 vm2<vy2 - < - vm2+vm3 and vc2<vy2 - < - vc2+vc3 vy 1<=1.5 and vml and vy 1<=1.5 and vcl vy 
2<=1 .5 and vm2 and ~ They are vy 2<-l .5 and vc2. Also in this case, the consumption of each color ink has a small 
bias to the input data of the usual image, and the futility of ink can be controlled. 

[0067] In addition, as shown in drawing 5 , the ink of each **** concentration is good for the single cartridge 70 also as 
what is held in one, and good also as a gestalt which contained shade ink to one for every color. Moreover, the ink with 
the same concentration is collected, the cartridge of one is formed, it considers as a different cartridge for every 
concentration, and a potato is good. Moreover, it does not interfere as what contains all ink in cartridge ink 
independently, respectively. In addition, ink can also use two or more kinds of ink in which it is not limited to the 
combination of CMYK, it does not interfere even if it applies to other combination, and concentration differs about the 
special feature of gold, silver, etc. In this case, what is necessary is just to determine the amount of receipt of each ink so 
that it may become the relation mentioned above in the ink of the highest ink and others of lightness in the ink to be 
used. 

[0068] Furthermore, when concentration of each color ink is not made into homogeneity but is changed for every color, 
as for the amount of ink in an ink cartridge, it is desirable to convert into equal concentration and to set by the above- 
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mentioned view. For example, since lightness cannot produce the problem of granulation easily highly compared with 
cyanogen and a Magenta, Hierro ink can consider that only Hierro ink makes the concentration higher than other ink 
among cyanogen, a Magenta, and three colors of Hierro. In this case, since it can decrease, the capacity of the Hierro ink 
in an ink cartridge needs to take the bias of concentration into consideration, and the amount of the Hierro ink used 
needs to define it. When making only Hierro ink into alpha percent high concentration to other ink, reducing the rate of 
record of the part Hierro ink and reducing the amount used, in the mode of the 1 st operation For example, ******, 
Between the capacity vml of Magenta ink, the capacity vm2 of light Magenta ink, the capacity vcl of cyanogen ink, the 
capacity vc2 of light cyanogen ink vc2, and the capacity vy of Hierro ink (l+alpha/100) -vy<vcl+vc2 Between - 
vy<vml+vm2 and the capacity of these ink, they are vcl< (l+alpha/100) and vy similarly (l+alpha/100). And relation 
called vml< (l+alpha/100) and vy will be realized. Furthermore, between the capacity of these ink, they are - 
(l+alpha/100) vy<=1.5 and vcl. And (l+alpha/100) it is also suitable that relation called -vy<=1.5 and vml is realized. 
[0069] moreover — the example mentioned above — a shade — also adopting other ink regurgitation methods, although it 
is carrying out when any regurgitation of ink carries out the seal of approval of the electrical potential difference of 
predetermined time width of face to piezo-electric element PE using piezo-electric element PE — easy . As an ink 
regurgitation method put in practical use, if it divides roughly, it will be divided roughly into the method on demand 
which are the method which separates and carries out the regurgitation of the ink particle, and a method adopted also in 
the example mentioned above from the continuous ink jet. The micro dot method which uses for printing the very small 
satellite particle produced in case a major-diameter particle is divided in the former from the jet of the electric charge 
modulation technique in which a drop is disunited from the jet of ink by the electric charge modulation, and ink is 
known. These methods are also applicable to the airline printer of this invention using the ink of two or more kinds of 
concentration. 

[0070] Moreover, a method on demand forms a heating element HT near the nozzle NZ of ink, as an ink particle is 
generated when an ink particle is needed per dot, and shown in drawing 25 (A) - (E) besides the method using the piezo- 
electric element adopted in the example mentioned above, Bubble BU is generated by heating ink, and the method 
which carries out the regurgitation of the ink particle IQ with the pressure is learned. The ink regurgitation method of 
these methods on demand is also applicable to the airline printer of this invention using two or more dots from which 
the ink of two or more kinds of concentration or a path differs. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 7] 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Title of the Invention] Ink cartridge 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the ink cartridge which is equipped with the head in which the regurgitation is possible respectively, and 
is used for the airline printer which can record the image of many gradation according to distribution of the dot of the 
ink of two or more kinds of these shades in the ink of two or more kinds of shades in which concentration differs about 
two or more hues, 

Ink XI and X2 more than m kinds (m is the two or more natural numbers) of shades about said each hue ... Xm, n kinds 
(n is the one or more natural numbers) of ink Yl with it, and ... Yn [ than the several m class of these ink ] [ less / the 
lightness per rate of record more nearly same than the ink XI, X2, ... Xm of m or more kinds of shades about this each 
hue is high, and ] the capacity vxl and vx2 of the ink XI, X2, Xn of m or more kinds of said shades which held the 
part independently really or at least, and was this held - n or more kinds of ink Yl with high ... and said lightness, 
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and ... the capacity vyl of Yn .., 
[Equation 3] 

n m 

Ivy i<Zvxk (JtfizLs n<m) 
i=1 k=1 

An ink cartridge with more [ come out, are and ] capacity of the ink with the highest concentration of n kinds of ink with 
lightness higher than the capacity of the ink with the highest concentration of the ink of m kinds of shades also for a 
deer. 

[Claim 2] It is the ink cartridge which is equipped with the head in which the regurgitation is possible respectively, and 
is used for the airline printer which can record the image of many gradation according to distribution of the dot of the 
ink of two or more kinds of these shades in the ink of two or more kinds of shades in which concentration differs about 
two or more hues, 

Ink XI and X2 more than m kinds (m is the two or more natural numbers) of shades about said each hue ... Xm (the 
concentration of each ink shall become thin at this order), n kinds (n is the one or more natural numbers) of ink Yl with 
it, and ... Yn (the concentration of each ink becoming thin at this order) [ than the several m class of these ink ] [ less / 
the lightness per rate of record more nearly same than the ink XI, X2, ... Xm of m or more kinds of shades about this 
each hue is high, and ] the capacity vxl and vx2 of the ink XI , X2, Xn of m or more kinds of said shades which held 
the part independently really or at least, and was this held n or more kinds of ink Yl with high ... and said lightness, 
and ... the capacity vyl of Yn .., 
vxi<vyi (i is an integer below or more In) 
It comes out and is a certain ink cartridge. 
[Claim 3] It is an ink cartridge according to claim 2, 
vyi<=l .5, vxi (i is an integer below or more In) 
It comes out and is a certain ink cartridge. 

[Claim 4] It is the ink cartridge which is equipped with the head in which the regurgitation is possible respectively, and 
is used for the airline printer which can record the image of many gradation according to distribution of the dot of the 
ink of two or more kinds of these shades in the ink of two or more kinds of shades in which concentration differs about 
two or more hues, 

Ink XI and X2 more than m kinds (m is the two or more natural numbers) of shades about said each hue ... Xm (the 
concentration of each ink shall become thin at this order), n kinds (n is the one or more natural numbers) of ink Yl with 
it, and ... Yn (the concentration of each ink becoming thin at this order) [ than the several m class of these ink ] [ less / 
the lightness per rate of record more nearly same than the ink XI, X2, ... Xm of m or more kinds of shades about this 
each hue is high, and ] the capacity vxl and vx2 of the ink XI, X2, Xn of m or more kinds of said shades which held 
the part independently really or at least, and was this held — n or more kinds of ink Yl with high ... and said lightness, 
and ... the capacity vyl of Yn .., 
[Equation 4] 

n m 

Ivy i<Zvxk (fzfdL, n<m) 
i = 1 k=1 



vxi<vyi<vxi + v x i+1 ( i 14 1 U± n - 1 filT©8») 

It comes out and is a certain ink cartridge. 

[Claim 5] The ink cartridge according to claim 1 to 4 whose ink with said lightness higher than other ink is Hierro ink. 

[Claim 6] said m or more kinds of shade ink - at least -- a Magenta and cyanogen - two kinds and said n kinds or more 

of ink - Hierro, Inc. - the ink cartridge according to claim 1 to 4 contained one kind of ** just. 

[Claim 7] The ink cartridge according to claim 1 to 4 as which the amount of receipt of m kinds of said shade ink and 

the amount of receipt of n kinds of said ink were determined in consideration of the gamma characteristics of each color 

ink. 

[Procedure amendment 3] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0001 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0001] 

[Field of the Invention] This invention is equipped with the head in which the regurgitation is possible respectively, and 

relates the ink of two or more kinds of shades in which concentration differs about two or more hues to the ink cartridge 

used for the airline printer which can record the image of many gradation according to distribution of the dot of the ink 

of two or more kinds of these shades. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0006] 

[The means for solving a technical problem, and its operation and effectiveness] 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Deletion 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Deletion 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Deletion 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Deletion 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Deletion 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Deletion 

[Procedure amendment 11] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 

[Method of Amendment] Deletion 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Deletion 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0015] The 1st ink cartridge of this invention is equipped with the head in which the regurgitation is possible 
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respectively for the ink of two or more kinds of shades in which concentration differs about two or more hues. It is the 

ink cartridge used for the airline printer which can record the image of many gradation according to distribution of the 

dot of the ink of two or more kinds of these shades. Ink XI and X2 more than m kinds (m is the two or more natural 

numbers) of shades about said each hue ... Xm, n kinds (n is the one or more natural numbers) of ink Yl with it, and ... 

Yn [ than the several m class of these ink ] [ less / the lightness per rate of record more nearly same than the ink XI, X2, 

... Xm of m or more kinds of shades about this each hue is high, and ] the capacity vxl and vx2 of the ink XI , X2, 

Xn of m or more kinds of said shades which held the part independently really or at least, and was this held — n or more 

kinds of ink Yl with high ... and said lightness, and ... the capacity vyl of Yn .., 

[Procedure amendment 14] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0024 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0024] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on an example. 
Drawing 1 is the outline block diagram of the printer 20 by which it is equipped with the ink cartridge which is one 
example of this invention. This printer 20 consists of the device in which Form P is conveyed by the paper feed motor 
22, a device in which carriage 30 is made to reciprocate to the shaft orientations of a platen 26 by the carriage motor 24, 
a device that drives the print head 28 carried in carriage 30, and controls the regurgitation of ink, and dot formation, and 
a control circuit 40 which manages an exchange of a signal with these paper feed motors 22, the carriage motor 24, a 
print head 28, and a control panel 32 so that it may illustrate. 
[Procedure amendment 15] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0069 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0069] moreover — the printer equipped with the cartridge of the example mentioned above » a shade — although any 
regurgitation of ink is performed using piezo-electric element PE by carrying out the seal of approval of the electrical 
potential difference of predetermined time width of face to piezo-electric element PE, it is also easy to adopt other ink 
regurgitation methods. As an ink regurgitation method put in practical use, if it divides roughly, it will be divided 
roughly into the method on demand which are the method which separates and carries out the regurgitation of the ink 
particle, and a method adopted also in the example mentioned above from the continuous ink jet. The micro dot method 
which uses for printing the very small satellite particle produced in case a major-diameter particle is divided in the 
former from the jet of the electric charge modulation technique in which a drop is disunited from the jet of ink by the 
electric charge modulation, and ink is known. It can equip with the ink cartridge of this invention which used the ink of 
two or more kinds of concentration also for the printer of these methods. 
[Procedure amendment 16] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0070 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0070] Moreover, a method on demand forms a heating element HT near the nozzle NZ of ink, as an ink particle is 
generated when an ink particle is needed per dot, and shown in drawing 25 (A) - (E) besides the method using the piezo- 
electric element adopted in the example mentioned above, Bubble BU is generated by heating ink, and the method 
which carries out the regurgitation of the ink particle IQ with the pressure is learned. It can equip with the ink cartridge 
of this invention which uses also for the printer of the ink regurgitation method of these methods on demand two or 
more dots from which the ink of two or more kinds of concentration or a path differs. 



[Translation done.] 
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na^CO-f <D&^m<D4 is 9 OJR**t <OBB«^ 

3infcov^TttiaJS<o>f ^^Sr-|i*.5i:i-ttri, -Y^ 

^©^^1(0 5^ WftdSffiv^naffi©^ >^<ob *> 

rfcj9*ft<* ^I®co^i^^^lE4^^:-r^TOJg«^Mv^^> 
*t5>f is?* — h y s> v^fctt^-f V^cDifcWfiSrlgjE 

vyi^l. 5*vxi (i tel«Jin«T<0SE») 

aiaftmasi^^^^?*?^ 

<D i # g C0>T > ? Mfcy&*:t&T&*&&± C 5 ^ t & ft 

[0020] sic*^M3^>^^by^ 
>r >-^§r^^^5ta^riBft— ^ K*«it. ^sgft2a 

H±©>fy^Xl, X2 • • • Xm (fr^O? 

oV^T<0«afemaSei±<0>f >-^X l, X2- • X 

^©SStmJ:!)^V^IlW (nfiia±^)g») 
^^Yl, •••Yn (^-O^COjgie^w^JII^ 

&,±<D4 is? XI, X 2 • • • , Xn©lR$lv x 1 , 

vx2 • • • nmmm<Dm^^nmmu±<os'^^Y 

1 , • • • Y n <DJR^4 v y 1 • • b 
[0 0 2 1 ] 
[»8] 
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Ivy KZvxk itztzLs n <m) 
i=1 k=1 

vxi<vyi<vxi + vx i+1 ( i tt 1 &± n UlT^SSS) 



vTyicov^ttji* 3 «ffio>r ^ SHU*.* 

[0 0 2 3] ft*5, Ht-^f^^^-hy ^i^OmrlEmffi 
[0 0 2 4] 

S>^5^2 0©«IS«lj!fcH-e*>5. J: 5^, 

y >-v?3 OSr^T 1 ^ 6<Ott*lRjma««&S**t!llfll 
^r^y yi?3 OfcM^SttfcPP*^-/ F2 8 6Bt 



#^5> K2 8*5J:VJft^*/V3 2 icOff^co-^D^D 
«rl3S*J»igj»4 0 td^fe«J5fe$ixTV^ 0 
[0 0 2 5] «ttPSr«2li-sa*tt^ ttSIO^e— ^2 
2<0[i]te§r^ > 7x>'2 6<D**t>1\ 0*Lfcl^B«iK 

m e *^y yi?3 0frSttttS**«M»B. ^ 

^ir>-2 6^>#^^(^t^^tb^r^y 3^3 0 

(omzfmsi&wm^u h 3 6 «r»Ki-5:r— y 3 8 i . 
[0026] »mmK4 osrtf^tcrco^y 2 0 CO 

B»[H1S4 0I1 fl*P©CPU4 1, Zf&? s 7M>t£}!& 
IBltLfcP-ROM4 3, RAM 4 4 , i^K^fv 
h y ^*£E«Lfc**^*i?;n*u~ ^ (CG) 4 

Mlcfif*5 I/F*«|hIJ»5 0, r<DI/F*«ia»5 
2, ^C<«S9^^2 2*5i:t;^-ry ^^-^ 2 
F*ffliai»5 Ott, ^9WW>f ^^7^— -xEIBS:rtj« 

[0 0 2 7] Wu^t y ^^3 0£OftW£ffi^t, 

y ^^3 oic»RSiw^^*— hy ooi 

TSBlcEWSttfeW*^^ K2 8(c*3(t5#fe-f ^^§r 

b/^v^>< i/?m%- v y yVhi3j—<< >?mx- h 

h y 2/^Sr3S«^riBKftBJ5tb«D*3 1 S-dxSo ^r-Y 
5^^3 OcOT^OPP^^y K2 8ia^f\-6M<0^^9 
ntmm^ry K6 l*v^L6 6 dS^Stt"C*3 0 , =^ty 
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w*9 — f>?m*~ b y ^7 o&±#*»bs#-rs 

£ , hV y i?\cWLtt fefrfcS&IIJLfcSIA* 7 1* 

[0 0 2 8] ^7-^>^i^y^^-fy?/^70 
<Ort86«iS^ov^TiaMi-So H6W\ >f^#— by 

wcri*8*2«. i,x 5m<D4>? *umvx\,^ 

m-fZ-OtUm^. 10 2a as^jft^WMI 103^ 
LTEBf»J*3tvCV*-5 0 

[0029] rc?M v^^7— h y y*?7 o<o9vmmi o 

4ttBHtl0 3J:5t>rtJWK:»«S*b. a»o_hifiW>PBR 
Ml 0 5 Sr. ttt>*#«KS6>fc^*|!:»fflS*"rrtJi: 
K^&LTV^o ^OlP»l 0 5fcJ:?K 'f^^- 
hV y-J7 0 +»*»JttS:#TV^ 0 *MBffi 10 4 

-So 

[0 0 3 0] ^iCMfS^ 102a-e O^JES 

10 8^te. EV^jCJB^L^ofcn«ttO>f >^«»P 
110 a-e^ffi^££*v0^ 0 >f >^«3&P 1 1 
0a-e©m >f>^*— h y ^7 oo»fffigi-e 

&SH7, g]8 ^f£b<^L/c 0 ^tlh<D4>9^U 
110a-e(t WH&«Mffl0>*ii0>ti* 1 1 2 «9 

Hfeh/T*3«K JE^^tt^tbS-y ^1 1 naot#i 

[0 0 3 1] r 112 <Z>Mffite, *MWiS 1 0 

4<t5trtffl|Tf^oMi»<0>f>^ttj|&Pl 10a, 11 
Oe £Vh^mVTJ&f&£tlT^Z> 0 «oT, #1 1 

V^tt^P HOa-e ^^ft* 5iX— /um<Dy"— 71 

1 5 *0>M4R*S04MI 10 4 d*6>tt*ai-r. t 

< , fr^BX<D4 1 1 0 a — e £|^B#(c:£tlt 

SKfSl 1 4fc— -&«EAS*fc±, t*ll 2©±3lWc 
KltfcfflD^t 1 1 3*»6>a#t5r t»^f>m&t 

£*L"CV^ 0 Ifc^ot, 1 513, #1 1 2<E> 

[0 0 3 2] Ztlt><D'Oir9tl&n 110 a J&l^ 

HlOed H7fc*LfeJ:5fc, -£<DWP«£:^o 

n^y^iRMl 0 2 a Wjgtf^^«P 1 1 i 



) 0-67120 
Oatt, 0 2 ad^aSiflffltfiSr 

cwcj:ot. ^-^ y ^3 oKmn-tz 

PP*^ K2 8M<0»A«7 2ftV^7 6 
PllOa^LllOe ^)^ffi^^T^^R|(Cl§: 

[0 0 3 3] >^«&P 110 a/^ll lOeiC 

S 0 t*ir S ^^3 0K»f Lfc»^, 31 A* 7 

2fcV^L7 6 ^^fy^MP 110aftV>L110e§r 

[0 0 3 4] — r©>f MJ^^7 0COJEB 

1 0 8JCtt, #>f ^iftJ&P 110 aftV^Ll 1 0 
aet5Ki»o-C«^I!!I«l 1 7#»/*3*v0^5 0 
-&QMB117&. **y*i*3 0fcflmfcy:7*©£«t 

i o u^§«rtiao^^^hy^i;7 

0— <Dp^*SrKCt thK. r^fllfrlHBBl 1 7«rtt 

(^r^aot-fy^^- h y 3^7 o Steals i 
h y 5^7 o<DrtifBfcfcoT>f >^ds^H5{-ttirv^ 

h y s/^7 o»fcoT^y^»ft57 

— h y 0^#SrT/V5^^^^AixT«BE^ 

a&Sl 1 8fc«fc ?) r<DSBBt>««brv^S 0 
[0 0 3 5] -< h y ^v^7 0<D-h«Bfcltt, >T ^ 

^^7— hjyi?7 0<OPBP*»Sr»Jti-5aEfls:l 2 0^^ 
^Rr|gt*oTV^^ 0 roatflsi 2 OOrtBiCtt, B6 
ftV^L.|S8fcb«)b/tJ: 5*21, >f^iR«Sl0 2aft 
V^Ll 0 2 ert^iR*b/t7^~ Al 1 9SrJfjEi~^2 
&}<DMV 71 2 l^#-fV^lR^l 0 2 a^tl 0 

T^m^s*uTv^a 0 ^tte>o^y rfi 2 i« H ^r^ 

^7o<d^i^^ ^y^i2iii, >r^^« 
Sit, ^^^«*&p{|ijo^^-ai 9co^?L^/h-r 

Wf^ffld s »<«#, 7t^l i 9rt(^-^Kit5t^n 
0#3fi(c*fe^, o 

[0 0 3 6] ftfc, ^V'^*etffl4*LS««Sr«Wc|ft 

T-f >-^ffl^7— by yi?7 0rt^7t-Al 1 9(C®i[2 



P0100067. DAT 



( 

13 

ZinX^it'r>j?&mA'g7 1 4V^L7 6 Sr^bTS^ 
y 3^3 0T»fcR»6ixfc|Sp^^ K2 

^fcJ:9>f>^Sr#^y K6 l*v*b6 6fc»§|-f- 

:a »gii*fcHi*^5' K2 s%m.o*^v7m<Dmm^ 

[0 0 3 7] #-fe^^ K6 1 fcv^b6 6fcfi, EM&J; 

*^PEt/X;i/n t©«itSrl¥jffl^Lfc<035S, HI 1 
0-e$>£o H*i-5J:5f-. fcf^SR^PEfcfc, yX/u 
nt^y^?:3<^ Mm 8 0 fcart-*ffi«KR« 

ffi«rHJap-*-4ri:fcJ:9, El 1 0TS(c*t J: 5 fc. tT 

[0 0 3 8] f?^?' K2 8^*5«t»#ft^y K6 14 
\^b6 6<DlS?iJte, JiifiLfctfJi^-T-PESriaS-rs 
m&±, B4|c*LfcJ: 5»c. 2oo^5^ KSr—ififc b 

K6 2 l:M$ti^i/7 W <t D itofiv^ y ^ 

T\ 7>f b"7fy^>fy^W^) ffl<O^^K6 5t 

[0 0 3 9] K±RHbfc^-K!^^T*fllt^*r5* 

-r^2 6 *©ffi©n — 9*IiItebTffl«PSr«a6bo 

r^30^y s>i^e— ^2 4(c£9a« 
»£i*V Hl^fciPP^S' K2 8 0#fe— K6 lfcv^b 
6 6(Dfc 0 ^ifi^PE£IEi!jbT, #fe>f V^OPfcttiSr 
ffl«P±lc^fi<OBIIfeSr?gfifei-* 0 ft*5, ry 
>^2 0ii, D 1 1 ic^-f- £ 5 fc, 3ytV-^9 0i 



Page. 51 



) 10-67120 

^y^-^ 9 ortffl-ei&^LTv^ST^y ^r— ^3 v 

9 1 ^LTCRTr^^/W 9 3 fciH4ft«:**b"C 

^^nrT3 ^yt^^9 0^yy^K7^^ 

9 6^ W«««S:T^y y^ct^^feS 

n^o HiiK/Tifcwm /yy?K7^9 6 
) ©rtflfpiciw:. 7^y y a y^P ^7 a 9 5 *ftot 

^9 7, Ks> h¥te©ft««fc*iflS*tfcH«M»* 
^20) ORftOWtteJKCfcftME^ftS^MtiE* 

te-eco^ v ^ <o*«i{c x v & % mmx<omm &amr & 

-/WDtbfN^ IftKOt©*©-^ IftWttiHIUi: LTf 
i f-y^-^^^g 9©rt§^ov^(l 

[0 0 4 0] K±MLfcJ;5^ **«t««>^y>^ 
2 0«U t©B*^^K2 8K, l^;b*£>£CMYK<D4 

ft©>fy^£Wic, 7^fh^7y>fy^i7^ W*y 
^tt, Ell 2^-t©^Sr*-TJ: 5te* i«©^7y>f 

£r3. 6li/^-feyh, ^xfi/y^ynw^Oi 
f/^tyh, y -;U4 6 5 ^ l ii/^-ty 

*65. 4li^tyhiLfct©t*5©l:it 
tx, 7>f^y7y^y^ (@i2fc2^t) , ^ 
JpfT?*>5*V ^ h^Ar- 9 9£. ^y>fyKi© 
l/4"efc50. 9M»<— -fc^hirU 
*^i?3:^V^^y a— /HSr3 5fi/^i?y K 
63. lli^- fe^h^*3Ebfct>C0-e*>5o 
ii^ft(OT^^^-f^^ (@12fMltv1^t) tt, 
SfeW"e*>STv-5/ KUiy K2 8 9Sr2. 8lf/^ty 
K v>xfi/y^y 3 ^2 01i/^tyh, -9—7 

>htistih<oxhz><D{£MLx^ 7>f b^y^-fy 

^ (Hll 2*M2tVTt) ft, ftftTfcST^^Kl/y 
KS:. •7fy^y^Ml©l/4'efc8 0. 7M^° 
-tyh, yy^y n-/v2 5lf/^ty 

7k 7 4fi*A«— H2:*3Ebfcfc©-CS>S e 
[0 0 4 1 ] (Ell 2^b^cJ:5^. >r^n>f^ 

xp8 6i7-K^7^^2J:S:iV\ 8 
ti^tyf, 4. 811/^- fe> b t bfdt>0"Cfc 
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So l^TfttfM >^&, 3ffoKi&S;}3J:*3 [mPa • s] 
Suffix *S3B*fcia— {CIH*LTV^<7)T. 

[0 0 4 2] ^y^^7- h y ^i?7 0icj3lt5#fe>fy 

iR**vyttHfi 1 ffi"e2 8 ^9-^, ^>^4>^<O^L 
§ivm 1 , y-{ h^if ^^-f >-^cOiR^Svm 2, V 
7W^(0]|it*ivcl, 7>f h^7W^vc2 
©ftSivc2lt *>«r2 0^7AJ;4otV^ 0 ^CO 

vy<vc Hv c 2 [5)431 (£. vy<vml+vm2 

vcl<vy jo J: IF vml<vy 

vy^l. 5 • v c 1 4o<fcT/ vy^l. 5 * vml 

to 0 4 31 ^V^^- hy^i?7 O^JRJIftSJxfcrtu 
&<©#fe>f :^©Wfl^M£bfct><D«:Hl 3fc^b 

iB»*10 0£Wu MP©i®W^ef Ip 

0 o/^-fey hot ^MS^, vrw^c 
1 ©ia»*dSj(& 3 5 fe > h <om&<ows. t m b < * 

fittMl bfc»^<z> M&<om b $ <D,&d> hfefttz. \> <D 

1) fcjSJt5lfc»<Da*^— fe^hfcWUT, 

(5'fbV7W^.C2l3±tf7'f^y 

sr, lft#as|(r#o*&l/5*v^ul/3a«^cw■E■r* 

[0 0 4 4] #cM, ^y V* K5>f 6(0a-7 h — 
^20 fc:*3tt5j(l8JH r ^ SrJB Wcl?JBtf©«^ fcOl^T 



) 0-67120 

-^9 8^fe, y ^3 0<0**^ >-*fRj{C?Bofc 
JHt^ -0(0®i(Dfei]E^©^ir-^D S (CM 
YK#8tf^h) SrA^S Uf?'7 P S10 0) 0 
[0 0 4 5] )fe*3, KTtW:, V7W^O*CJ;5 

^^M2iSJ:5, 9k Vt? h»*xm V? Vifm 

[0 0 4 6] 2fclc, A* b/ci^^-^ D S lcS<5£, 
7 P S120) o ^<£>S K>> hO^y • ^^^S-t-Sfe 

t hSr^-rsaaSrfT*? (^7^7 P S12 
2) 0 H16B, TcOIiifltOlWI^-^I^LT, #K 

y/U&7F~t 0 ^r-^fi, #-fe(CoV^r 0-2 5 

WT^Ii^— ^^f^Srl 6/2 5 6^(DX 5 

UlteW-Cfflv^fc^y >^ 2 OOySlr- ^Sr, HI 7 
(C^ 0 Ol 7(C^bfcyttjESr^b^i^cDA^x 
— K^y MB«*i:<D|B«SrHl 8 (c*bfce El 1 8 

[0 0 4 7] t£&, *HifcWTH:, «»i-SJ:5fc. • 

HI 4K*b&<fc 5(-, ror^ 

SI 20) , *©j»*S:*flHbT*K2/ • *7 

^¥«jft-rs Ufj'T'S 1 4 0) o Sot, 
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[0 0 4 8] *firffi8iafc9<OHHfc©ai«tt, -t^fcJP 
TEJlTRM1-So *t\ A^x-^DSJcg^T, « 

3> hWflfiffittHSttl 2 8 i:-T^o Mcovvr© 

[0 0 4 9] AALfcWWx — *DSfciE<3vvr, 131 

18*fl0«tt) o Wlfcfi. A^Lfc^T^WW^-* 
*5 0/2 5 6©^O«jE*H3JB(i-6«^lCtt, »>f 

*>5, »l^-<^7 f — ^t*iO tftSo HSIHt*— 9 

2/2 5 e><D^?(omm*?®mirz>w&\z.\^ m-<>? 

5, »W<^— t htt«l 5 fc** 0 Hfc. Pgia 

4 2/2 5 6<D^?mm$:Q)m-rz>m^te 

fti^/i^— ^«Hit 1 9 1 iftSo ft b ft 
tt6/^tyh, 5 o^— fe^hi:* 

So 

[0 0 5 0] ftl^ r. 0 LT^kftfcSl^/^— *D 
f^S124) o r.OSIttDrefltt. *i LfcBHtfc 

^tc^mi^ iF<DBMtt^ *«ub u «nc 6 

4X6 4gS(0^v h y y 2 X J >r X-v b 

T, »Ks/ b<D^-^*ySr£«)*BHii[Drefltt, #B"*- 

&(c*5^^nffio#x.^-^"r 0 si i 9 -m, ^ h y y 

?X.<DK% £&mm<DU&±4 X 4 t Lfc^, H»JT 

^(Dlvfftcoi 6X1 6C0ffl^SrioTt>^tt (0 — 2 
5 5) ©aSlfcfi9 35S/iv^<t 5tc:Bl^ii[S^»t«)TV^S 0 r 



) 0-67120 

;<? 

£W 5o Beyer i(Ditt^ h5y^^ 

[0 0 5 1] ft Ks> h^— t hdSWffiDreflct 

1 2 6) o »ft»RVB, *©ll*0>»&fc:ttMj 

*>z<Dmm\z.mj&<Dm^ & Y? h&j&&-t& 

x.tftt2 5 5) dSK^StL5 0 ro»*ffl[RVtt. B5£ 

[0 0 5 2] V^/V^r — 9 D t hdSHffiDrefl 

KT©»&ICB: % m\*yb&*"7. m*>J&tii\*te^bW 

Uf'^S 12 8). •ft^fiW^fc.fcSKs' b 
[0 0 5 3] ^5USK^h^ty't7^£U 

iSAiiRvsriWi-fstoa (mi 4^x^^s 1 2 0) 

^3fi«^a»*OIif*d»&coltf;«»aAD u ^Oxfc 
117- ^DCSr*K>S«t3ffiSrfifft5 Ut^/S 1 2 

MLT, mfflfm»ffiM<Dtt (1/4, 1/8, 1/ 
1 6) ^itTiH^^^^o 

[0 0 5 4] 'ffiJE7*—9 D C Sr^^fc^, iK^b 
ML (^f^^SUO) , »KyhSr?S*LTV^ 
^^C2lc±5K^h («T, SfcKs' hi:P¥-S) O^-^ 
h<^*^ • *7&8fcSi"S«!i3a^oV^T, El 2 1 
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7— PDCfr&kh'y hfl?<D|l§<lttDref2J: «?^:#V^^*» 
©ffMSrtTft 5 (^fy/S144) . iC0@lffiDref2 

jE^-^DC fc©0&fiS£EI2 2(c^-f- e 0^-5 ±5 

BSttDref2Sr, Wfr^^-efc^MjE^— ^ D C© 
l«»iLTW!jei-*^tfcJ:9, «fP©TK*fctt±K 1 

[0 0 5 5] ^jEt 1 — ^DC^BiltDref2J; tl^tim 
gfc K y y t mm U l&MKR V (g* K y Y 

•ffHHt) (Xt^^S 14 6). fefftffiRV 

(4. ttl 2 2 £ S*Mti U iiEf-? 

"BTffit?fcSo ffc*\ WErf— ^DCdJ||ffiDref2«Ti: 

^*ttRV^fiOSr»Ai-5«! ! giSr : fT^5 O^S'T'S 
1 4 8) „ ±K&Lfc^mffiRV©»:^<D^fet LTI4. 

fcol^T teA^y 5 -* D S t;:X'^T#!:)£-t-.5 i £ ^t? 

[0 0 5 6] rHtIK? h©^-^- t7tMttR 
V©»attSrtT*c.fc^ (Ell 4. ^ry^SH 
0) , ft|!l|aaEtH|t*fi l 3te5 Ufs'T'S 1 5 0) „ M 
fflH-*tt, «Ef-i!'DC^^*ttRVSrit»t5r 31 
t^<t!9*J6S„ »*Vv*"*W!>Ky hfc»j«S*L**»o 
fc^fcfijj&ilMttR V teffi 0 (cfS/g Stit V ^ 5 , K 

bJ-^Lfc^WRVasftA^ttrVN^^e,, flM 

•5>o 

[0057] isaatfto^aafrfir* 5 4c 

S 1 6 0) o y^-r^S 1 5 0-C#e>ttfc»|6K*fb 

mnLr^zmm<Dmmmm^m7£t>m& (020 

^C0H^(^*jLT. .hJfcbfc^s^S 1 0 OK 
[00 5 8] ^5LT*Kyhi*KyhKJ:5BWS 
i?^ FV7W^C2 kteo^T«*tofc*bfc:<D 
(HlfrM-Ctt, PgI^-^0/2 5 6-1 7 5/2 5 50 



) #PB¥1 0-67120 

6<Ofig«) t?«. 122 3 (a) , (b) (C*t*J:5^. 

«E-t*5*K^ h©«^tt*trabTfr< 0 
[0 0 5 9] WHf-^^Bf^SrttiSfll* (HJS^J 
"Ctt, 1 7 5/2 5 6K±^) "eii, H12 3 (c) 

KV^ffi* (HJfiW-ettl 9 2/2 5 6£Jl±Of«) "C 
tt\ EI2 3 (d) , (e) K^-t£?{Z, »K^bttit 

[0 0 6 0] HWI^-^*3EKi«vv«JK. GfeK|»J-eM:2 
4 2/2 5 6£JLh<Z>ffi«) t fc5 k , * Ks> 
fr**>n*<*0> H23 (f) , (g) (c^r<fc5 

tttf, @23 (h) ^+±5^. fcK?/ MciSflB*: 
^ 100 - fe v h k *9 , P ^I^MoS 

[0 0 6 1] fiUi»Mbfc**ll6«^J:*uHI, StefcME 

8u SKy KD*v-*^tejscrj»*ii[Rv**3e 

o"CV^o-e. Hi 6co^— ://Wc*3tf-£AA7*— ^k 
» u^/v^- ^ D th k © BB« Srii«J fcKSi" * - i K X 

[0062] bd^fc, *HJfiw-ett, >f>-^*— hj;^ 

vcl, vc2, vml, vm2{^Lt, -llO-f 
>^ b^/jCV^ainyr^^tbiR^iv y Sr. H 1 2 fc* 
bfcJ; 5(-, 

vc l<vy<vc 1+vc 2 v m 1 < v y 

<vml+vm2 

fc^?7*4fSrBlJBiIbt:*5fc. #fe*S^O><^^c^ 

[0 0 6 3] Hfc, ro-O^^;— hy ?/^70 fc*5tt 
^> 3 feO-f OiR^S^It, 

vy^l. 5 * vcl ioJztF vy^l= 5 • vml 
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[0 0 6 4] rixttH18d*?>, ^J:5(^x.5ri 
B18B, ;^^-*fc#bT3l|Rte#ft# 

e>, BliB!IbJ:5^:bTV^5liMfc©«aE^**. 
tt0ftl*b2 5 5 <D|Bt?*5*3i: 

^<D4tt, Ell 8<D^y ^^rW^Lfc^cojc^fjc&LTV^ 
#iMfJM:t(W^m^ (vcKv 

y) o mm* v^Srfnvry^f^^ 
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y r^kot, 

TOlB#fifa(Col^T©S«m«B (mte2«_L<£>g£S$c) Ki^V^Xl, X2 • • -Xmfc, 
V^T<D»gftma«£U:<©>f >-^Xl, X2- • Xm J: 0 H ClB»*Sfc 5 <DHff^i«< 36>or*ufe<D>f >^ 
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tt^cojlS(j:»< K#feffi(dov^ToaiH»maSUJlJ:<0>f ^^X 1, X2- • Xm±D 

^Yl, - -Yn (#>f ^^©»«{*^<Oj(ifc?»<*51><04:1-S) 4:Sr % — #*fcf*^*< 
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Sr*^*tefca^Tte*^y KSMf x.> ***2«R»-h«vf Ky h©#*KJ: 5#IW©W4fc«r|B*T>rtB 

'fcBJJBlISfiUlfflV^^S^^^*— by r^t, lrlB*&ffl{^oVNT<OS8femWS (mfi 2 W-h ©§#*£&: 
) ELhO^>^Xl, X2 • • -Xmi, ^&feffifc:oV'>T©it&m®ffi£Lk©-l' >^ X 1 , X2 • • Xm 
J: f?lRlCfE^^fct)©WJt^ii5< ^orH^O'f V^©®^Scm«t O'M^nlS (n (4 1 &.±<D&&$d <D 
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«S2I»)^— ^2 2 K£oT/8iB£P •SSMftis =*^y s'^-^24|:j:oTH!J yi?3 OSr/^fv 

2 60lk2iMz.®aab£-&&Wmbs yi^3 0fc:*ftS;H,;/fcB]*^y K2 8£lM!iLT^ V;?©ni:ffl*5<fc 

WKy h»J«Sr«Mip-r*«M(!i:» *t!»yi"E-^2 4, EP^y K2 8*s.fcW(fc 
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>^©/X/WNZifi#t£3SB#HTSrta:tt\ ^ ^ ^nift-TS - £ "e^/VB U Sr3B££ii\ *<D&.Mz.£<0 -4 

, &»«5g©«ft©>f ^fc^f^©^-^^© Ky v*^\m-fz>imwo>'(>?i]— v y s^srgainrti 
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